SUMMARY Levodopa-induced dyskinesia of the limbs in thirteen cases of Parkinsonism, which was choreic, ballistic or dystonic in type, was alleviated almost completely by stereotaxic surgery using a microelectrode technique for the ventralis oralis anterior and posterior nuclei of the thalamus, but much less by the ventralis intermedius nucleus. Control of levodopa-induced dyskinesias by thalamic lesions in the course of routine treatment of Parkinsonism is discussed. 
contralateral to the side of thalamotomy. On the other hand, Duvoisin reported that a previous thalamotomy seemed to have no influence on the development of dyskinesia.9 In 25 cases he observed dyskinesia in 20 cases, which showed no difference between operated and unoperated sides. However, in all of these studies, exact identification of the operated thalamic subnuclei were not analysed accurately, since the surgical techniques then used for targetting depended mostly on neuroradiological measurements with some observations of the effects by high frequency electrical stimulation of the structures. Radiological measurement is not exact enough, especially in the antero-posterior view, when atrophy of brain exists. Effects of high frequency stimulation are also varied when the size of electrode is not small enough.'0 The present study aims to analyse the association of levodopa-induced dyskinesia and thalamotomy, identification 'of the targetted structures being based on the microelectrode technique to be described. It considers the role of specific subnuclei of the thalamus in producing levodopa-induced dyskinesia as well as the physiology of dyskinesias in relationship to those of Parkinson's disease-rigidity, akinesia and tremor. The marked reduction of levodopa-induced dyskinesia achieved by surgery in cases, 1, 7, 9, 10 and 12, allowed greater tolerance of levodopa. Administration of the drug in higher doses became possible, and this resulted in better movement ability in the activities of daily living. On the other hand, in case 13, where symptoms were markedly asymmetric, symptomatic improvement of the severer side allowed marked postoperative reduction of Sinemet (10/100) from 7 to 3 tablets per day. Both the symptoms of Parkinson's disease as well as the levodopainduced dyskinesia disappeared on the operated side and the much slighter symptoms on the nonoperated side were satisfactorily controlled with reduced dosage of the drug.
No side-effects with respect to motor, psychological or speech functions were observed in any patient. Six of the thirteen are currently working at their customary occupation at a near normal level of proficiency. Prior to surgery their professional activities had been severely limited. Two other patients, though not employed, continue an independent existence at home. A single patient (case 1) has died three years after the second surgery, death having been attributed to ileus by a local physician. For three years prior to this, complication, the patient, a lady poet by profession, had enjoyed virtually normal mental and physical activity, requiring less than 1-6 grams of levodopa. She was not troubled by levodopa-induced dyskinesia. Two additional patients died of causes unrelated to the thalamotomy, one and six years after surgery.
Discussion
The three groups differed substantially with respect to the response of levodopa-induced dyskinesia to thalamotomy. In groups 1 and 3, levodopa-induced dyskinesia was virtually abolished in the extremities contralateral to thalamotomy. Severe choreoballistic movements persisted on the unoperated side, however. In group 2, levodopa-induced dyskinesia, though substantially attenuated, still persisted subsequent to surgery.
Differences in the effect of surgery upon levodopa-induced dyskinesia appear to reflect differential involvement of thalamic subnuclei by the lesion, especially of Vo complex. In group 1, Consistently, levodopa-induced dyskinesia appears to have a relatively differential distribution depending upon age. In the aged, it involves more the buccolingual or neck area than extremities while in younger patients it effects predominantly the extremities. Unilateral Vo complex lesions, appropriate for satisfactory control of levodopa-induced dyskinesia involving the extremities, has often little or no effect upon levodopa-induced dyskinesia when it involves the rostral part of the body such as with buccolingual dyskinesia. Although the levodopa-induced dyskinesia as expressed in both patterns is choreic, athetoid or dystonic, the effect of lesions of Vo complex upon the movements is clearly different in these two parts of the body, the rostral area and extremities. 
